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(54) APPARATUS AND METHOD FOR MANUFACTURING LIQUID CRYSTAL DISPLAY DEVICE 
(57)Abstract 

PROBLEM TO BE SOLVED: To establish a stable manufacturing 
process by reducing a defective product of a liquid crystal display 
device in which a dispensing and filling method is used to seal liquid 
crystals between substrates. 

SOLUTION: A substrate bonding device 6 has a fixed pedestal 34 
fixed to a housing and a movable pedestal 32 movable vertically with 
respect to the fixed pedestal 34. A lower surface plate 16 is fixedly 
attached to the fixed pedestal 34. An upper surface plate 1 8 is 
attached to the movable pedestal 32 through, for example, a 
plurality springs 30. The inclination direotion and the inclination 
angle of the upper surface plate 18, with respect to the lower 
surface plate 16 are changeable. Even though relative inclination is 
made between the surface of the lower surface plate 16 and the 
surface of the upper surface plate 18, the surface of the upper 
surface plate 18 is inclined following the surface of the lower 
surface plate 16 if prescribed force is applied in bonding both 
substrates 2 and 4 together, a main seal 10 applied on the TFT (thin 
film transistor) substrate 2 side is thereby brought into contact with 
the CF (color filter) substrate 4 side over the entire circumference. 
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CLAIMS 
tClaim(s)] 

[Claim 1] The manufacturing installation of the liquid crystal display characterized by having the surface plate of a 
pair which can be ohanged for whenever [ inclination direction / of one / at least / front face /, and tilt-angle ] so 
that said both substrates may be made to counter, it may hold in the manufacturing installation of the liquid crystal 
display with which while was applied and a sealing compound sticks a substrate and the substrate of another side on 
a perimeter in a vacuum and said sealing compound may contact the substrate front face of said another side by 
the perimeter, 

[Claim 2] The manufacturing installation of the liquid crystal display characterized by having further the inclination 
controller which can be adjusted to arbitration for whenever [ said inclination direction and tilt^angle ] in the 
manufacturing installation of a liquid crystal display aocordingto claim 1. 

[Claim 3] The manufacture approach of the liquid crystal display characterized by measuring spreading height 
distribution of the sealing compound applied to the perimeter of one substrate, and adjusting the relative inclination 
condition between the surfaoe plate front faces of a pair based on said spreading height distribution. 
[Claim 4] The manufacture approach of the liquid crystal display characterized by measuring the relative inclination 
condition between the surface plate front feces of a pair, determining spreading height distribution of said sealing 
compound based on said inclination condition, and applying said sealing compound of said spreading height 
distribution to the perimeter of one substrate. 

[Claim 5] The manufacture approach of the liquid crystal display characterized by dropping said liquid crystal at 
intervals of dropping which said liquid orystal which acftoins each other under a pressure higher than 20Pa does not 
contact mutually in the manufacture approach of the liquid crystal display which sticks said two substrates while 
dropping and decompressing liquid crystal to one side of two substrates. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacturing installation and the manufacture approach of a 
liquid crystal display which olose liquid crystal between substrates especially using the dropping pouring-in method 
about the manufacturing installation and the manufacture approach of a liquid crystal display. 
[0002] 

[Description of the Prior Art] The color liquid crystal display of a active-matrix mold has the TFT substrate with 
which the thin film transistor (TFT;Thin Film Transistor) etc. was formed, and CF substrate with which the color 
filter (CRColor Filter) etc. was formed. At a substrate lamination process, spreading formation of the sealing 
compound is carried out among the production processes of a liquid crystal display at either periphery seotion of a 
TFT substrate and CF substrate. Next, the lamination substrate which pressurizes both substrates using substrate 
lamination equipments, such as superposition, pressurization-heating apparatus, and vacuum heating apparatus, and 
has lamination and a predetermined eel gap is produced. Then, at a liquid crystal impregnation process, liquid crystal 
is poured in between the eel gaps of a lamination substrate using the vaouum pouring-in method etc., and a liquid 
crystal inlet is closed. 

[0003] Moreover, the production process of a liquid crystal display is simplified and there are the following dropping 
pouring-in methods as an approach of raising mass-production nature. The sealing compound which becomes the 
periphery of the substrate whioh is one side first from a photo-setting resin or optical + thermosetting resin is 
applied in the shape of a frame. Next, the liquid crystal of the specified quantity is dropped at intervals of dropping 
of the within the limit of the sealing oompound on a substrate predetermined to two or more places. On the 
substrate of another side, the spherical spacer (adhesion spacer) which coated adhesives is sprinkled. Next, carry in 
two substrates to substrate lamination equipment one substrate is made to hold to a lower lapping plate, and the 
substrate of another side is made to hold to a top board. Next a vertical surface plate is made to approach in a 
vacuum, both substrates are stuck, and a lamination substrate is produced. Next atmospheric air is introduced in a 
vacuum chamber, it returns to atmospheric pressure, and a oel gap is determined using the differential pressure of 
lamination substrate inside and outside. Next, ultraviolet radiation (U V light) is irradiated, or it heats after that and a 
sealing compound is stiffened. Moreover, it replaces with spraying of a spherical spacer, a pillar-shaped spacer is 
formed by resin etc. on a substrate, and there is also a method of skipping a spacer spraying prooess. 
[0004] 

[Problem(s) to be Solved by the Invention] Generally the parallelism between the vertical surface plates of substrate 
lamination equipment (difference of the maximum of spaoing and the minimum value) is about 40 micrometers. A 
sealing oompound is usually applied in height of about 30**5 micrometers to it For this reason, a part of sealing 
compound applied to the perimeter of one substrate does not contact the substrate of another side, but a clearance 
field may be formed. Moreover, if a sealing compound is applied in the height which ohanges with fields, a part of 
sealing compound does not oontact the substrate of another side like the above, but a clearance field may be 
formed. If the clearance field is formed in a part of sealing compound, when it returns to atmospheric pressure, air 
mixes in a lamination substrate, air bubbles will arise in liquid crystal and the problem that a liquid crystal display will 
become a poor product will arise. 

[0005] Drawing 9 (a) shows the condition that liquid crystal was dropped on one substrate. As shown in drawing 9 
(a), on the glass substrate 102 with which the sealing oompound of the Maine seal 106, the dummy seal 108, and 109 
grades was applied to the perimeter, liquid crystal 104 is dropped at two or more places. In order to decrease the 
tact time of a substrate lamination process, two substrates are stuck making the inside of a vacuum chamber 
decompress. Drawing 9 (b) shows the condition of the liquid crystal 104 when being stuck while two substrates are 
decompressed, and expands and shows the inside of the field alpha of drawing 9 (a). If liquid orystal 104 comrades 
whioh ac(join eaoh other among the liquid orystal 104 dropped at two or more [ on a glass substrate 102 ] contact 
under a comparatively high (close to atmospheric pressure) pressure as shown in drawing 9 (b). the spaoe 110 
where it was surrounded with two glass substrates and liquid orystal 104 which counter, and air was enclosed will be 
formed. For this reason, air mixes in a lamination substrate, air bubbles arise in liquid orystal 104, and the problem 
that a liquid crystal display will become a poor product arises. 

[0006] The purpose of this invention reduces the poor product of a liquid crystal display, and is to offer the 
manufacturing installation and the manufacture approach of a liquid crystal display that the stable manufacture 
process is establishable. 
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[0007] 

[Means for Solving the Problem] In the manufacturing installation of the liquid crystal display with which while was 
applied and a sealing compound sticks a substrate and the substrate of another side on a perimeter in a vacuum, 
the above-mentioned purpose makes said both substrates counter, is held, and it is attained by the manufacturing 
installation of the liquid crystal display characterized by having the surface plate of a pair which can be changed for 
whenever [ inclination direction / of one / at least / front face /. and tilt-angle ] so that said sealing compound may 
contact the substrate front face of said another side by the perimeter. 
[0008] 

[Embodiment of the Invention] The manufacturing installation and the manufacture approach of a liquid crystal 
display by the gestalt of operation of the 1st of this invention are explained using drawing 1 thru/or drawing 4 . First 
the production process of the conventional liquid crystal display which will be the requisite for the manufacturing 
installation of the liquid crystal display by the gestalt of this operation and the manufacture approach is explained. 
Drawing 1 thru/or drawing 3 are drawings explaining the substrate lamination process and liquid crystal impregnation 
process of a liquid orystal display. 

[0009] As first shown in drawing 1 (a), between two substrates which performed the orientation membrane process, 
for example, optical + thermosetting resin is applied to the periphery section [ on the other hand / (for example. 
TFT substrate 2) ] in the shape of a frame, and the Maine seal 10 is formed in it. Moreover, optioal + thermosetting 
resin is applied to the outside of the Maine seal 10, for example, for example, the dummy seals 12 and 13 of a duplex 
are formed. Drawing 1 (b) is the sectional view of the TFT substrate 2 cut by the A-A line of drawing 1 (a). As 
shown in drawing 1 (b). the Maine seal 10 and the dummy seals 12 and 13 are formed by height H (for example, 
about 30**5 miorometers) on a glass substrate 14, respectively. The pillar-shaped spacer is formed in the substrate 
(for example, CF substrate) of another side by resin etc.. or an adhesion spacer is sprinkled to it 
[0010] By forming the dummy seals 12 and 13 in the outside of the Maine seal 10. when it returns to atmospheric 
pressure, two or more vacuum fields are formed, that a sealing compound is damaged by the differential pressure of 
atmospheric pressure and the pressure in a lamination substrate, and a vacuum field is not formed by forming the 
dummy seals 12 and 13 in a duplex, and a sealing oompound — breaking off — etc, — it decreases further and the 
stability of a manufacture process increases. 

[0011] Next, as shown in drawing 2 . the liquid crystal 22 of the specified quantity is dropped at intervals of 
predetermined dropping using a dispenser 20 inside the Maine seal 10 formed in the shape of a frame on the TFT 
substrate 2. 

[0012] Next, the TFT substrate 2 and the CF substrate 4 are carried in in substrate lamination equipment 6. The 
TFT substrate 2 is made to hold by electrostatic adsorption to the lower lapping plate 16 of substrate lamination 
equipment 6. and the CF substrate 4 is made to hold by electrostatic adsorption to a top board 18. as shown in 
drawing 3 (a). 

[0013] Next, as shown in drawing 3 (b), while decompressing the interior of substrate lamination equipment 6 
gradually, a top board 18 is made to approach a lower lapping plate 13. The tact time of a substrate lamination 
process decreases by oarrying out like this. 

[0014] Next as shown in drawing 3 (c). between both the substrates 2 and 4 is made to fully approach, photoingthe 
mark for alignment currently formed in both the substrates 2 and 4 with the camera 24 for alignment alignment is 
carried out and lamination and a lamination substrate are produced. At this time, the foroe of 1 50kgf(s) (= 
1.47x1 03Ns) is applied to a top board 18 as opposed to a lower lapping plate 16. 

[0015] Next, after opening the CF substrate 4 wide from a top board 18, as shown in drawing 3 (d), the inside of 
substrate lamination equipment 6 is returned to about 1 atm (=101.325kPa) of atmospheric pressure. Thereby, the 
TFT substrate 2 and the CF substrate 4 which counter through a spacer also diffuse liquid crystal 22 in 
homogeneity within the limit of the Maine seal 10 while they are further pressurized by atmospherio pressure and 
can obtain a uniform oel gap. 

[0016] Next as shown in drawing 3 (e), UV light is irradiated from the UV light source 26 at the Maine seal 10 which 
consists of a photo-setting resin, the Maine seal 10 is stiffened, and the liquid crystal display panel 28 is completed. 
[0017] Next the configuration of the manufacturing installation of the liquid crystal display by the gestalt of this 
operation is explained. Drawing 4 shows the cross-section configuration of the substrate lamination equipment 6 
whioh is a manufacturing installation of the liquid crystal display by the gestalt of this operation. As shown in 
drawing 4 , substrate lamination equipment 6 has the movable movable plinth 32 in the vertioal direction to the fixed 
plinth 34 fixed to the case, and the fixed plinth 34. A lower lapping plate 16 is fixed and is attached in the fixed plinth 
34. The top board 18 is attached in the movable plinth 32 through two or more spring 30 grades. Whenever 
[ inclination direction / as opposed to a lower lapping plate 16 in a top board 18./ and tilt-angle ] changes. 
[0018] Since according to the gestalt of this operation top board 18 front face imitates lower lapping plate 16 front 
face and inclines if the predetermined foroe is applied in case both the substrates 2 and 4 are stuok even if the 
inclination relative between lower lapping plate 16 front face and top board 18 front face is generated, the Maine 
seal 10 applied to the TFT substrate 2 side contaots the CF substrate 4 side by the perimeter. 
[0019] Moreover, even if the Maine seal 10 is applied in the height which changes with fields, the Maine seal 10 
contacts the CF substrate 4 side by the perimeter similarly. For this reason, since air does not mix in a lamination 
substrate and air bubbles do not arise in liquid crystal, the poor product of a liquid crystal display can be reduced. 
[0020] Next, the manufacturing installation of the liquid crystal display by the gestalt of operation of the 2nd of this 
invention is explained using drawing 5 . Drawing 5 shows the configuration of the manufacturing installation of the 
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liquid crystal display by the gestalt of this operation. As shown in drawing 5 , substrate lamination equipment 6 has 
the inclination controller 40 which can be aajusted to arbitration for whenever [ inclination direction / of a top board 
18 /, and tilt-angle ]. The inclination controller 40 consists of the motor section 42 pivotable at angle of rotation of 
arbitration, a thread part 44 connected to the motor section 42, and a fixed part 46 fixed to the movable plinth 32. 
By [ which set up angle of rotation of each motor section 42 ] having been arranged superficially, it is attached in 
the movable plinth 32, for example through three inclination controllers 40, and a top board 18 can aajust now 
whenever [ inclination direction / over the lower lapping plate 16 of a top board 18 /. and tilt-angle ]. 
[0021] With the gestalt of this operation, if the height (drawing data of a dispenser) of the Maine seal 10 applied, for 
example on the TFT substrate 2 is measured beforehand, based on height distribution of the Maine seal 10, 
whenever [ inclination direction / of the top board 18 of substrate lamination equipment 6 / and tilt-angle ] can be 
aajusted. For this reason, even if the Maine seal 10 is applied in the height which ohanges with fields, the Maine seal 
10 contacts the CF substrate 4 side by the perimeter. Therefore, since air does not mix in a lamination substrate 
and air bubbles do not arise in liquid crystal, the poor product of a liquid crystal display can be reduced. 
[0022] Next, the manufacture approach of the liquid crystal display by the gestalt of operation of the 3rd of this 
invention is explained using drawing 6 . With the gestalt of this operation, the relative inclination condition (for 
example, two or more vertical surface plates 16, spacing between 18) of the vertical surface plate 16 of substrate 
lamination equipment 6 and 18 front faces is measured beforehand. Next, based on the inclination condition, a 
sealing compound (Maine seal) 10 is applied in the height which changes with fields. Drawing 6 is drawing explaining 
the manufacture approaoh of the liquid crystal display by the gestalt of this operation. Drawing 6 (a) shows the 
cross-section configuration of substrate lamination equipment 6. As shown in drawing 6 (a), a mutual front faoe 
inclines and the vertical surface plates 16 and 18 of substrate lamination equipment 6 are arranged. For example, 
both the substrates 2 and 4 are laid and held at the vertical surface plates 16 and 18. respectively, and spacing 
between lower lapping plate 16 front face in the condition that both the substrates 2 and 4 are stuok, and top board 
18 front face is measured by two or more places. 

[0023] Drawing 6 (b) shows the cross section of the TFT substrate 2 with which the Maine seal 10 was applied. 
Based on spacing measured by two or more places, as shown in drawing 6 (b). the Maine sea) 10 is applied on a 
substrate in the height which changes with fields, and it is made for spacing of the top-most vertices of the Maine 
seal 10 and the glass substrate whioh counters to become almost the same in all fields. The spreading height of the 
Maine seal 10 can be aajusted by changing the distance of dispenser 20 point and glass substrate 14 front face. 
[0024] According to the gestalt of this operation, corresponding to the relative inclination of the vertical surface 
plates 16 and 18, the Maine seal 10 applied to the TFT substrate 2 side contacts the CF substrate 4 side by the 
perimeter by changing the spreading height of the Maine seal 10. For this reason, since air does not mix in a 
lamination substrate and air bubbles do not arise in liquid orystal, the poor produot of a liquid crystal display can be 
reduced. 

[0025] Next, the manufacture approach of the liquid orystal display by the gestalt of operation of the 4th of this 
invention is explained using drawing 7 and drawing 8 . With the gestalt of this operation, the liquid crystal dropped at 
two or more [ on a substrate ] trickles liquid crystal into a location whioh does not oontact mutually under a 
comparatively high pressure (for example, under a pressure higher than 20Pa). 

[0026] Drawing 7 (a) shows the configuration which looked at one drop of liquid crystal 22 immediately after 
dropping on the TFT substrate 2 perpendicularly to the substrate side, and drawing 7 (b) shows the cross section of 
liquid crystal 22. As shown in drawing 7 , the liquid orystal 22 immediately after dropping is a semi-sphere 
configuration mostly, and when one drop sets to about 6mg. width of face W is [ height ] about 0.5mm in about 7mm. 
Drawing 8 (a) shows the configuration which looked at one drop of liquid orystal 22 in the substrate lamination 
process which sticks the TFT substrate 2 and the CF substrate 4 perpendicularly to the substrate side, and drawing 
8 (b) shows the oross section of liquid crystal 22. Table 1 shows the relation between the substrate spacing h 
between the TFT substrate 2 and the CF substrate 4. and the width of face W of liquid crystal 22. Moreover, 
breadth radius deltaR expresses change of the radius (W/2) when comparing with the liquid orystal 22 immediately 
after dropping, and is asking for it in this example breadth radius deltaR= (W-7) / 2. 
;0027] 

[Table 1] 
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[0028] Since the CF substrate 4 and liquid crystal 22 which counter do not touch when the substrate spacing h is 
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1000 micrometers as shown in Table 1, it has the same width of face W as immediately after dropping. If the 
substrate spacing h is set to 500 micrometers or less, liquid crystal 22 and the CF substrate 4 contact liquid crystal 
22 will spread in the direction of a substrate side, and width of face W will become large. 

[0029] The substrate spacing h at the time of the pressure of 20Pa is about 100 micrometers. When the substrate 
spacing h is 100 micrometers, the width of face W of liquid crystal 22 is 15.7mm, and breadth radius deltaR is 4.4mm. 
That is. if dropping spacing of liquid crystal 22 is 1 5.7mm, the liquid crystal 22 which acljoins each other under the 
pressure of 20Pa will contact Therefore, what is necessary is just to set dropping spacing of liquid orystal 22 to 
15.7mm or more, in order to make it to contact mutually and there be no liquid crystal 22 which adjoins each other 
under a pressure higher than 20Pa. 

[0030] According to the gestalt of this operation, in a substrate lamination process, the adjoining liquid crystal 22 
does not contact mutually under a comparatively high pressure. For this reason, since air does not mix in a 
lamination substrate and air bubbles do not arise in liquid crystal 22, the poor product of a liquid crystal display can 
be reduced. 

[0031] Not only the gestalt of the above-mentioned implementation but various deformation is possible for this 
invention. For example, with the gestalt of the above-mentioned implementation, although the liquid orystal display 
of a active-matrix mold was mentioned as the example, this invention is applicable not only to this but the liquid 
crystal display of a passive-matrix mold. 

[0032] The manufacturing installation and the manufacture approach of a liquid crystal display by the gestalt of the 
operation explained above are packed as follows. 

(Additional remark 1) The manufacturing installation of the liquid crystal display characterized by having the surface 
plate of a pair which oan be changed for whenever [ inclination direction / of one / at least / front face /, and tilt- 
angle ] so that said both substrates may be made to counter, it may hold in the manufacturing installation of the 
liquid crystal display with which while was applied and a sealing compound sticks a substrate and the substrate of 
another side on a perimeter in a vacuum and said sealing compound may contact the substrate front face of said 
another side by the perimeter. 

[0033] (Additional remark 2) The manufacturing installation of the liquid crystal display characterized by having 
further the inclination controller which can be acliusted to arbitration for whenever [ said inclination direotion and 
tilt-angle ] in the manufacturing installation of the liquid crystal display of additional remark 1 publication. 
[0034] (Additional remark 3) The manufacture approach of the liquid crystal display characterized by measuring 
spreading height distribution of the sealing compound applied to the perimeter of one substrate, and adjusting the 
relative inclination condition between the surface plate front faces of a pair based on said spreading height 
distribution. 

[0035] (Additional remark 4) The manufacture approach of the liquid crystal display characterized by measuring the 
relative inclination oondition between the surface plate front faces of a pair, determining spreading height 
distribution of said sealing compound based on said inclination condition, and applying said sealing compound of said 
spreading height distribution to the perimeter of one substrate. 

[0036] (Additional remark 5) It is the manufacture approach of the liquid crystal display characterized by being 
applied so that the distance between the top-most vertices of the sealing compound concerned and the substrate 
of another side may beoome almost equal [ said sealing compound ] in the manufacture approach of the liquid 
crystal display additional remark 4 publication at the perimeter. 

[0037] (Additional remark 6) The manufacture approach of the liquid crystal display characterized by dropping said 
liquid crystal at intervals of dropping which said liquid crystal which adjoins each other under a pressure higher than 
20Pa does not contact mutually in the manufacture approach of the liquid crystal display which sticks said two 
substrates while dropping and decompressing liquid crystal to one side of two substrates. 
[0038] (Additional remark 7) Said liquid crystal is the manufacture approach of the liquid crystal display 
characterized by being dropped at intervals of dropping of 15.7mm or more when one drop of liquid crystal 
concerned is 6mg in the manufacture approach of the liquid crystal display additional remark 6 publication 
[0039] 

[Effect of the Invention] Aooording to this invention the above passage, the poor product of a liquid crystal display 
is reduced and the manufacturing installation and the manufacture approach of a liquid crystal display that the 
stable manufacture process is establishable can be realized. 



[Translation done.] 
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[Brief Description of the Drawings] 

[Drawing 1] It is drawing explaining the production process of the conventional liquid crystal display which will be the 
requisite for the manufacture approach of the liquid crystal display by the gestalt of operation of the 1st of this 
invention. 

[Drawing 2] It is drawing explaining the production process of the conventional liquid crystal display which will be the 
requisite for the manufacture approach of the liquid crystal display by the gestalt of operation of the 1st of this 
invention. 

[Drawing 3] It is drawing explaining the production prooess of the conventional liquid crystal display which will be the 
requisite for the manufacture approach of the liquid crystal display by the gestalt of operation of the 1st of this 
invention. 

[Drawing 4) It is drawing showing the manufacturing installation of the liquid crystal display by the gestalt of 
operation of the 1st of this invention. 

[Drawing 5] It is drawing showing the manufacturing installation of the liquid crystal display by the gestalt of 
operation of the 2nd of this invention. 

[Drawing 6] It is drawing showing the manufacture approach of the liquid crystal display by the gestalt of operation 
of the 3rd of this invention. 

[Drawing 7l .lt is drawing explaining the manufacture approach of the liquid crystal display by the gestalt of operation 
of the 4th of this invention. 

[Drawing 8] It is drawing explaining the manufacture approach of the liquid crystal display by the gestalt of operation 
of the 4th of this invention. 

[Drawing 9] It is drawing showing the manufacture approach of the conventional liquid crystal display. 
[Description of Notations] 
2 TFT Substrate 
4 CF Substrate 

6 Substrate Lamination Equipment 

10 Maine Seat 

12 13 Dummy seal 

14 Glass Substrate 

1 6 Lower Lapping Plate 

18 Top Board 

20 Dispenser 

22 Liquid Crystal 

24 Camera for Alignment 

26 UV Light Source 

28 Liquid Crystal Display Panel 

30 Spring 

32 Movable Plinth 

34 Fixed Plinth 

40 Inclination Controller 

42 Motor Section 

44 Thread Part 

46 Fixed Part 
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■6. 

[0 0 10] ^^^i'-zH 0©«|:^5-i'-/H 
2, 1 3«:*j«r*C4:irJ:!)» **UEItJ5Ufci:#te 
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S&roffJa3 0«?4rrt-L-C±5£a£l 8*^*3f+*t^.ixT^ 
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txltm&tf. itmttofa^&JjT (0!l;tl4*2 0 P a J; 5 B 

[0 0 2 6] 07 (a) J4TFTStS2±IC?gT*^fc 
ttfgW 1 Sa^i&fl 2 2 ^SffiBStrSa^rSjIcafefll^Sr 
S*L, 07 (b) Umik2 2<D»r[g£r^LT^3 0 07 
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(4. mTm%k<oi&§>2 2 ifcfct&Lfc (W/ 
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^E*TTH 9 £ 5 *fia% 2 2 ^H^twgHtt UfcV* «fc 5 It 

$S2 2C0jgTR8RSfc 1 5. 7mmWi:t 

[0 0 3 0] *mm<W&1&\z£tLti. SffiaA9#fc>*X 
Wt*JV*T, gS©i-6*Sa%2 2*5Jt|5Ee?)|e5^BE^T"C , 2 

[0031] #$&wi^ ±ie,m&(omm^t& b-m* <o 

f«(7T !■> y £ ;*l!cDteiig^geB&Wtaglf * 

[0 0 3 2] £A_btftiE LJtHJErojgfBC: J: 
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